TAF15 is important for cellular proliferation and regulates the expression of a subset of cell cycle genes through miRNAs.
TAF15 (formerly TAFII68) is a member of the FET (FUS, EWS, TAF15) family of RNA- and DNA-binding proteins whose genes are frequently translocated in sarcomas. By performing global gene expression profiling, we found that TAF15 knockdown affects the expression of a large subset of genes, of which a significant percentage is involved in cell cycle and cell death. In agreement, TAF15 depletion had a growth-inhibitory effect and resulted in increased apoptosis. Among the TAF15-regulated genes, targets of microRNAs (miRNAs) generated from the onco-miR-17 locus were overrepresented, with CDKN1A/p21 being the top miRNAs-targeted gene. Interestingly, the levels of onco-miR-17 locus coded miRNAs (miR-17-5p and miR-20a) were decreased upon TAF15 depletion and shown to affect the post-transcriptional regulation of TAF15-dependent genes, such as CDKN1A/p21. Thus, our results demonstrate that TAF15 is required to regulate gene expression of cell cycle regulatory genes post-transcriptionally through a pathway involving miRNAs. The findings that high TAF15 levels are needed for rapid cellular proliferation and that endogenous TAF15 levels decrease during differentiation strongly suggest that TAF15 is a key regulator of maintaining a highly proliferative rate of cellular homeostasis.